Effects of hyperprolactinemia on plasma prolactin and glucose and on local cerebral glucose utilization.
Elevated blood levels of prolactin increase the synthesis, turnover, and release of 3,4-dihydroxyphenylethylamine (dopamine) from the tuberoinfundibular dopaminergic neurons, which project to the median eminence. The present study examined whether hyperprolactinemia also increases local cerebral glucose utilization, as determined by the 2-deoxy-D-[1-14C]glucose method, in the median eminence and other brain structures. Adult male rats were given ovine prolactin (4 mg/kg) subcutaneously every 8 h for 48 h. This treatment exerted an autoregulatory feedback effect on endogenous rat prolactin secretion, as evidenced by decreased circulating levels of rat prolactin. Ovine prolactin treatment also decreased plasma glucose concentrations. However, in both partially immobilized and free-ranging rats, glucose utilization in brain structures containing tuberoinfundibular dopaminergic cell bodies (the arcuate nucleus) and terminals (the median eminence) was not affected by ovine prolactin treatment. Hyperprolactinemia was, however, associated with decreased glucose utilization in the medial forebrain bundle and the CA subfield of the dorsal hippocampus. The lack of a significant effect of prolactin treatment on glucose utilization in the median eminence indicates that the resolution of the deoxyglucose technique, as used here, is not adequate to detect the ovine prolactin-induced increase in tuberoinfundibular dopaminergic neuronal activity, that the median eminence does not utilize glucose as its primary energy substrate, or that ovine prolactin treatment causes a counterbalancing decrease in the activity of other neurons projecting to the median eminence.